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Postal sector worldwide faces significant challenges November 14, 2011 Paul R. Kleindorfer, Andrei Neboian, Alain Roset, Stefan Spinler 4
• Declining letter mail volumes due to electronic substitution lead to stress on Postal Operator revenues and profits • Postal Operators also continue to have broad public missions to deliver mail and parcels throughout the country • Postal Operators, especially in Europe, face strong expectations and pressures to improve their sustainability • Legal constraints for urban fleet operations become more stringent for polluting vehicles Source: Crew, Michael A. and Paul R. Kleindorfer (eds.) What is the optimal number of EVs and ICVs to be acquired at a given period?
Historic ICV Acquisitions
Problem setting Problem setting The objective function minimizes expected total fleet cost
• Total cost of leasing and maintenance per vehicle: a e t (EV) and a i t (ICV)
• Vehicle demand d t
• Discount factor ρ
• Consumption rate per period: k e (EV) and k i (ICV)
• Length of a leasing contract: l
Model parameters Model parameters Decision variables Decision variables
Stochastic processes Stochastic processes
• Number of vehicles acquired n i t (ICV) and n e t (EV);
• Battery price B t : mean-reverting process;
• Fuel price f t : Brownian motion with drift; • Rise of the fuel price is expected to be significant (IEA, 2011 and Kleindorfer et. al, 2005 );
• Drift rate and the volatility for f t is based on historic data for the wholesale diesel price in Consortium until 2020 is unlikely to be achieved;
• Expected annual production volume of 1.1 Mn. battery packs in 2020;
• Volume-dependent production costs are expected to decrease significantly especially on the cell-production level;
• Volume-independent production costs are expected to decrease modestly;
*
We model battery price as an Ornstein-Uhlenbeck process
Price of a 22KWh Renault Kangoo Z.E. battery* Price of a 22KWh Renault Kangoo Z.E. battery*
Discrete-time formulation
Discrete-time formulation
• Battery price is modeled separately from the EV chassis
• Battery is discarded at the end of use
• 6 years is the expected battery life-time The availability of EV as an alternative to ICV provides La Post with expected cost savings of 13.2%
The dynamic policy provides only limited savings of around 0.2% compared to the static policy
The EVPI is only 0. 
